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.IMPROVED SOLID ASSAY SUPPORT SYSTEMS " " 

lass™ 5 ? 3 continuation : in -P. art of copending U.S. Serial No. 07/235,411 (Rudolph et al.), filed August 22, 



BACKGROUND OF THE INVENTION 



™? invention relates teme 'us* of solid supports M "conducting diagndstic or other analytical assays 

^ WaSf I 'ZST^ SUPP6rt * b -":-ated which utilizes solid paS S3 
with antibody or another b.oaff.n.ty agent, which coated" 'solid particles are immdbilized on a oorous 
absorbent materia,. The support system of this Invito* sfcnai ir«S^S-|ScSS5 

assay sen SI t 1VI ty and resist rapid signal fading, ^ ^po^em^ i used in 
LndwL-h ? h V ? a9n ° StiC ** othe ^ ur P° s ^ ™* supporFsystem can be used with half-sandwichT 1 
Z the tike r " ^ " C ° mPetitiVe ^ n0 "- COm P etitive i-munoassays. nuc.eic acid hybridiStion" 

Immunoassays have * convention^' BeeW Conducted ^sing a. >nicroporous matrix as a support for a 
b oacbve agent, which detects the presence of a particular desired protein (the "target" proSn) These" 
b,oact,ve agents, usually. antibodies to the target protein, are immobi.ized in some manne on' *e matrix S 
use ,n the diagnostic testing. The micrbporous matrix frequently is ;a' mitfoporous mem brkne such S 
rSed for lKe W ^ is * ptt adsorption, NettTbSgX" 

2T£ hlf P , ° n f nons P^ ificbi " ain 9 of either the target protein or a'recoghitibn protein or 
agent to the arget protein: Nonspecific binding across the entire, membrane renders the assay inaccurate 
and unread.ble. The blocking step obnventionally-comprises thoroughly coating the membmne w"th a 
protein ,n order to fill, or b.ock, the nonspecific bindinrsites;a V ailab.e on the support SirSo T^emately 
the micropores matrix previously has; been blocked by coating W. ^ym^-^^towSS 
prote.n binding, as described above' and as taughfin U:S. 4.704.090 (Parham et af)' nonspec.f.c 
. Solid particles, such as polystyrene latex ;be*js; i ' have^ lorig been known in the diagnostics field 
particularly as modified by coating with proteins such as Antibodies. Most commonly.^ex Sads ^ usS 

l° C ? e Paries -s m,xed with a drop of sample. If the sample contains the antigen, the latex 
particles will clump together to become agglutinated: ' - 1 ■- a - • * 

Other assay formats also have used solid pamcles: u.S.' 4.3"47,312 (Brown et al.) discloses an assav in 

rSS5?522i"; T a,ently ^r"" " ^^W***- surface of po"" beads U.S 

4.663.277 (Wang) discloses a viral assay using a mobile solid phase comprising a dispersion of micro 
spheres coated with antiviral antibody, and an' extended solid phase (i.e.. a dipstick) coTted ZZ^Z 
antibody; detection of bound microspheres on the extended solid phase is the biis^ the assay 
al "^teLtno 0 ^ absorbent materials also have been used in the diagnostics field. Chen et 

al.. An Internal Clock Reaction Used in a One-Step, Enzyme Immuno-chromatographic Assay of Theophyl- 
line in Whole Blood." Clin. Cherri, Voi: 33. pp : 1521-25 (1987), discloses ah Lyn^ isay L 
P T e -H teSt Str ! P havin 9- a " antibody andglucose oxidase immobilized' a* the Z Z ThJ 
stnp is placed m a l.qu.d sample, which is drawn up through the strip by wicking action. Color is generated 
as a dearly v,s.ble mobile front on the paper, with the height of the resulting colored area being prooort onal 
to the concentration of antigen in the sample. U.S. 4.168.146 (Grubbet a.0teachesS- u 2 J.^SfcrtS 

Conducting assays using these prior methods typically requires multiple process steps and reaoent 
ZST ? t,0n ' f Colorimetric resu,ts achieved using a horseradish pe roSd iaWsystem S pnofa^ 

TeZZ Z lSv "SKE T T Q \ f ° reC f l0 ? n9 the p0SSibi,it y ° f "est rJ2/IX5 

repeating the assay. The solid support system of this invention provides easy to use assay suDDorts whirh 
yield a h,gh intensity color signal resistant ' to rapid fading> whether the system Tbased on alkaline 
phosphatase, horseradish peroxidase or colloidal gold. : c - " "' ' ' • • Dasea on alKal,ne 
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The assay support system of this invention comprises a. porous,, absorbent support materia on , which 
«IU ^arSes ^coated with a bioaffinity agent are immobilized. This solid support system is useful in various 
as say fomate and may be US ed Jth label.ing systems such as enzyme or colloidal gold colonmetnc 
sSms ^dionucHd^ reagents. It is expected to be useful with fluorescent labelling systems as we. 
• TtTs a orSy object of this invention to provide a solid assay support system wh.ch produces a stable 
visible oi -SUZ able assay result. For color-metric assays, it is intended that an mtense coior s.gnal be 

applied and affixed to the support: A related object is- the reduct,on or avo.dance of leach.ng of the 
bioaffinity agent from the assay support system during assay procedures. Qenera ted 
A further object is to provide, an. assay .support system. oo i wb^h, .an^. ;l nten S e,s(gna!^an be generated. 

affinity ,for bioreagents or other jg^^WV^*®** 1 - tbe aSS ^ TeS ' • ' ' ' ' ; 



. DETAILED DESCRIPTION^ THE INVENTION „ : .. 



a nnupl „ sa ;> SUDDO rt system is provided Jn which a bioaffipity agent is immobilized onto particles or 

msMmmmmmmm 

l, nnort Serial - The underlying sjtipp^rt. material used.in this .iovent.on is a porous, absorbent flat 

ceSu ose materials may be. used, although ;n C ntfbr6us materials may be used as well.., The material rpay be 
^LufTLrolorou,. -oven or no^wpven. haying. an, average pore diameter of between about 0.1 

" "^^t^ o-r to ensure adeguate 

ccinSKSS^Sjito^ pn:the.sup P 3rt : That is. the materia, should be capable o 

ESS some&Sy if Pe^Kted N^P^snot^pa^y rigid supports ft most 

M emb ^ m f"S; ncellul0 se" as used herein' is intended^ encompass" cellulose add modified cellulose 
' ' mJSs^h « ^.O^eK acetate), cellulose ethers (e.g.. methy.cel.u.ose)^ and 

■ nSrid Sruse as the support materiai ri this invention: Both materials are made from wood pulp. 
P ^SfJSLiS ^maSff of suitable ' absorbency and stiffness may be used in this .invent.on.. For 
eJrZur m ^C.o?. ra .on. po^ny. alcohol. .polyester, po.vviny.chte.ride. polyethylene, poly- 

50 '^^^^^^^^^ isprovided with a protein non-adsorptjve 
partSes! with'very little .eacSing of the particles or bioaffinity agent from the assay support system dunng 
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' SC^X PraC0 ? SUPP ° rt materia «.™^ PHor to immobilfcaHon of „ 

" nr.nI'i , l^ ,yUretha ?. POlymer US8d for th ' S P recoatin 9 Preferably . is one formed by polymerization of a 
prepoymer prepared by capping a polyoxyalkylene polyol with a polyisocyanate cJpo^SXftf 
s prepolymer has a reaction functionality greater than two. Suitable polyurethane orJZnZ * Z T t 

disclosed in U.S. 4,1 37,200 (Wood et al.). Particularly-preferred is HYPOl™ a, 2 "* 

• • ssr iS' as srassr. W. .- — ^-3!: 

percent prepolymer. A. Surfactant also may be present. The/ porous, support materia, is contain 1 wi h Z 
>5 r^SJS: Jan D h eta » ed ..P r0Cedu - ^^tin 9 =membrane S P in- this T^Z ^g tn TJ? 
»5 4.734,090 (Parham et al.), which is incorporated herein b^feference . . . 

Alternatively,- the porous material may be coated with- a ^solution of an aqueou^based oolvnrpfha™ 
■ Poymer ,n a volatile -organic solvent. thus- forming, ■* polyurethane polymer coa^ a SSfiSTS 
parent case, which is incorporated'hereiri'b^referenee. Xhe material is contorts wT a L ? 
an aqueous-based polyurethane- polymer) L a, volatile: orZ^l^ ^le ^S^SSS 
■20 chlonnated hydrocarbons; *tc.) in a concentration^ abbut 0 Ho about 20S penSn? oolvmer A n™ i™?' 
; surfactant also may be present.The porous- support material is contacted 

: ; S5SS « SL5 « S 

- support system .s used for antibody screening, theiioaffinity agent will be the antigen su^a oTotefn or 

0 ZSTTif'"** an t ant L b0dy iS s °^ ^ ™*y -ppor? system also cSTjS^^S^ 
probe, with the appropriate nbonucleic acid or deoxyribonucleic acid as the bioaffinitv aoent TtaSSi 2 
b,oaff,nity agent will depend on the assay Jn . which. the. support system is to be usTd St, ™? , ! ° 

35 those agents specifically disclosed or discussed here - ' 3 " d ' S n0t hm,ted t0 

• US6 S^ :Ma ^; The de$ired bioaffinit y agent or:agents,are:coated onto particulate materials for 
use ,n the assay support system of this invention. The particulate'materials may be porous o nonoorn, « 

1 oS S a P boT 3 °n ^ " ^ ran96 ° f 3bOUt °- 1 t0 3b0Ut 10 microns - diam *- a eX wTabout 
0 ; monffipH 1 t m,C r° nS m ° St Preferred - The Proles conveniently may be. composed of polystyrene latex 
or modified latex, for example, .styrene/butadiene, carboxy late-modified latex *tuJn*M- 2 
vinyltoluene/tertiary-buty. styrene. :• styrene/vinyltoluene,, amino ^X■^■^S^SST ,0 • 
hydroxyl-modified latex, po.yviny.to.uene, polyme'thy.-methacrylate an SE y , en 2 y. chT^TC paS 
may be used. The particles, particularly styrene/butadiene particles, may be radiolabeled 

- Alternatively, other particulate materials may be used. Particles of anv material wh,>h ■« h „ 
suitable for use in antibody-antigen immunoassays or other assays empo^^^ 

This may be by absorption or adsorption, particularly in the case of latex beads or silk* rlll^ 7 

Standard methods of coating the particles- may be used, for example, as directed bv the sunnier of th*> 
particles. Latex beads may be coated by 'passive; adsorption- by stirring a la ex -mLS^SSZ^SZ 
coaled^f"" 9 the h bi0aC « Ve a ^ and «*, separating ^■L.^J^S^^l^ 
coated particles may be resuspended in buffer. Alternatively, the antibody or other agent ca be covalenS! 
coupled to the particles, either directly or through the use of coupling agents or sraSrs tZ .Z^i- ? V 
may be coated in simi.ar or other convenient manners and suspended 
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mav be- used in which-the bioactive. agent is stable. ■ ? ■ . 1 . „„ t L tra ^ a ri 

Assay Support System - The bioactive agent-coated particles . aw .then .^mobilized, on the treated 
poroSsoT^su-pferTrnaterial. A small amount of the bioactive agent-coated particle suspense is 
aDDlied to the treated support. material and dried. Preferably, the suspension .s applied as .a sample dot, 
Ze sJmboTor olsr shape to form, the test portion of.the assay support system. In preparing the improved 
assay support -systems of this invention, only minor amounts of the bioactive agent-coated partcles are 
needed for example, about 1 .0 to about 10.0 tU. preferably about 3.0 ul. 

Drying may. be at room temperature or higher, although care should be taken not to expose .he support 
■system to. temperatures .which will be likely to denature the biologically active agent As- examples of 
SabTe temperatures and drying times, the material- may be dried at 80 . C for about ten mnut^or a 

■ 50 1 C for about ten to thirty minutes or afcroom temperature-for at least about four.hours. For purposes of 
hsdsoSn, = the porous, absorbent - support materia, which ; has. beerv treated wrtfc poller and onto 
which a bioactive agent. -has been immobilized will pe referred to as an ."assay support system . ■ 

Vrwanent covatent- attachment ^.biologically active agent-coated particles to the support materia 
DrobacT i not beHeved to be -ach^cpy ^is process.-.Rather, it is believed that they become well 
e in t^st Se of the.afeserbent support material. Immobilization of the particles onto the porous 

Lpport mai rial is sufficient focuses cor^ecnpla*ed,by,this ipyentton ? Dissplut.on and remove of the 
Ses on bioactive agent .fromdhe, support, material ^ifes.yva.shing .for .longer periods and/or unde 
KLr ^conditions 'than i typically /encountered vduri^ therassay^ocedu^s.. 'For example, the support 

■ Sm may ^-ScSi with te.st,or .sampfo^uid^nd m^^T' ?f££ remain 
steps in-between, - It has been^emonstratedcthah sufficieni,-quant,t.es of . the - bioactive agent remain 
SobLed on the assay support materiahdurhgtf.es* steps toyield a sens.ti.ve and rehab.e assay support 



Tan alternative .embodiment,permanent ,cova te nt attachment of the bioactive agent-coated partes o 
the upport material may be, desired.. The antibody, or. other, agent coated on the particles may be bound to 
tne potmer-Treated supportoiaterial by the. action of a cross linking agent. Amine .cross.inking age nts such 
as gSraSehyde react with.tbe amine, groups of the ^active, agent and the arnme groups.of the i polyme 
surface and twill be suitable,** this. purpose ; ;,Other, suitable amine cross linking agents .nclude d.- or 
Wunctionaf am L - reactive, agems ^cb as diepoxjdes, di-,or triisocyanates. disucanim.dyl suberate . or 
SmSTsuberimidate and the «ke. Attentively,, the amino groups on the polymer surface can be attached 
Tthe carboxylate groups of the bioactive agent using crosslinking agents such as carbodnrnides o 
cirtonySSzole^ "for example, T*e crosstiokfog agent may beadded before, with or after apphcaho of 
the ^cold particles. This embodiment will- Pe particularly .useful inrthose applications where. ,1 :» dmd 
!hat the bioactive agent be more: tightly. bound: to the assay support material. However, the assay s.gnal 
oc mav not be as strong in this embodiment ; - • r " > - v 

Assay support systems . prepared. according,to^ this invention, may be used to test.vanous torthe 
presence ^particular target proteins. For/example, bodily fluids such as.urine, plasma, serum, who e Wood 
o milk may be tested. The bioactive. agent is,sufficientt y immobilized on the support -materia to . resist 
d sSement by other proteins which may be present during the assay. This is true even where test fluids 
4 0 STSEd or blood components are:used,. W hich.contain significant-quantities of background protein ,n 
add-on to the target protein These assay support systems also maybe used to test for the presence of 
' • oroteins in other types ot fluids; fonanalyticai-purposes-other than. diagnosis. ■• ■■ 

Z assay support systems of . this, invention: may be used directly following ,mmob..izat,on of the 
bioaSve agent The need for a protein btocking step has. been eliminated. The assay support systems 0 f 
45 invention are.not susceptible to nonspecific protein binding, so long.as the support remains wet during 
tn as^ whS discourages proteins,.fr.om,being absorbed into the support material in sufficent quantities 
' Tt^^o^m^-^^.-^ is.,on.y the target protein, wil, be bound to the suppor « 
he immobilized bioaffinity. agent,during the assay,The bidding of the target protein w,.. occur only in the 
areaTthe immobilized bioactive agent, by- virtue pf the unique binding s.tes associated therewith. Thus 
50 Se^e!^ other proteins present -in; the .test fluid has been eliminated, as has poss.b.e amb.guity of 

test results caused by .indiscriminate . binding , of the.target. protein. . ' . , . Prir 

Assav Formats - The assay support systems of this invention can be used in a variety of formats. For 
exanSh^iy be . usedjn assays for- processing samples and reagents via flow through, vacuum-driven 
Z d Husion Z upward elution -set-ups.. The size and shape of the support system wil. be selected on the 
55 ■ S^rcTnven enceTn the selected format; In addition, the configuration of immobilized b-oacUve agent- 
Sated particles on the support material may be varied as necessary or desirable for the assay format. 

<* »^. a symbol, etc. Various assay types-half-sandwich. full sandwich, 
competitive, etc.-may be conducted using any of these formats. 
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Similarly numerous fluids, solutions or suspensions can be used as the test fluid: Forexample this 
assay support system may be used to test most bodi.y fluids. 'e.g.. urine, biood blood serum pfa'smT 
sputum, etc. Other fluids such as conditioned medium, cell conjugate etc may be used f 

5 om J?,^f? SU T rt ! ySt8m ° f tWS inVenti ° n may be USSd aCCOrdin 9 to conventional assay methods and 
l^T/Z Z °" e Pr ° C8dUre ' USinQ 3 colorimemc "V. the test fluid is brought into contact 

V7T SyStSm ' ° Pti ° nally f0 " OWed by rinsin 9" Next ' a soluti ° n ° f an appropriate recogni ton 
conjugate contacts the support system, again optionally followed by rinsina Finallv a ^ZZ <^?T 
contacts the system which wil, cause a color changed the area'of ™e^nd l^X Z^ 
prote.n/recognition conjugate complex. The appearance of this color change indicates SSavT noIE 
io for the target protein; lack of color change indicates the absence of the target prote n Sn^e Sst fluid ula 

ionr y TH UPP t 0rt ° f thiS r"" 0 "- 3 C0, ° r Chan9e may be about foe S St 5)u 

seconds The t,me required for appearance of color will depend on such factors as target protein 
concentrator recognit,on conjugate, temperature and the like, and can be adjusted accofdLly 

According to a second procedure, the test fluid and solution of the appropriate recognition coniuaate 
rs are mixed together and the mixture is brought into contact with the assay support system The system t 
-ncubated for Ave to ten minutes. Insulation may be followed by rinsin an bloJng The color crSoe 

deSCription is written in terms of a ^"-sandwich enzymatic colorimetric assay in which the 
recogoibon conjugate comprises an enzyme, such as horseradish peroxidase or alkaSe p«Wh«ase 
which causes^ visually apparent color chang^e ;u.iWer positive test conditions. CotonWetS^S^^on 
colloidal gold labelling systems are also appropriate: However, the utility of the assa rZoM sZem rtZ 
■nvention .,s not limited to cdtorimemc assays/Thes^/assay systems may be Z^££££!t 
-nd,cator system, For example, the recognition- antib6dy.;may be radiolabeled for use *S ^adtoa^v o 
may be labelled w,th a fluorescing compound for Use in a" fluorescence assay. In any evert th^asav 
support system is contacted with the test sampled fluid and appropriate LgeS (eT recoqnS 
conjugate and substrate), and then observed for the presence or absence of a signal generated n thetea 
in which the b.oaffinity agent-coated beads are immobilized generatea ,n the area 

As stated above, various support system shapes' or configurations may be used More soecificallv in 

IZTT^ ^ SUPP ° rt SySt6m may be Cut int0 conveniently sized scrips ^aTotTla\e6 
particles at or near one end. to be used in a strip or dipstick format assay. Alternatively the Lpoort system 
may be cut into small discs or chips each having a dot of coated particles at or neaTflne clrte^eSted 

a P o a SonT t H° nVenien ' ly d0ttSd ° nt0 *e support- material, but other cJ^n^'Si^ 
app ,cat,on to the support may be used as desired or convenient. Still another suitable embodiment is a 
multi-well device or m.crotiter plate in which dots of coated particles are placed in wells on the treated 
support material, n each of these embodiments., the support system is contacted with a sample Tf tesTS 
and the appropriate assay reagents for conduct of the assay 

al inw Th a L teSt t SamP f '! l , and re39ent ,iC,UidS muSt be in sufficient contact wi <" the assay support system to 
a low absorpt.on of the Hquid(s) in the area of immobilized bioaffinity agent-coated parflcles i e Z tet 
area. It 1S absorption at this site which is critical during trie assay. This may be achieved i hv1m™Vnn * 
test area in the liquids. Alternatively; the" assay support" system'may b^SoSfJSS^^lnS 
quantity of test and/or reagent liquids such a manner that sufficient Entities of ^id S^ute pas 
the test area to thoroughly wet the test area with the appropriate liquid The test area ti I «LZ™ ? 

ZllTe f S r d T d imm0bi ' e 00 ^ SUPP ° rt SyStem "«a e n S ng'aHn^^ 
ments the liquid sample and reagents may be eluted through that area by wicking action 

The s,gnal generated during the assay Will' vary, in intensity and durability according to the concentration 

of target protem in the sample. The intensity of the signal can be purposely varied by XsTnq he 

concentrate of tracer, or recognition conjugate. The signal can be maintained for certain periois auoom 

temperature (e.g.. 3 days) or for longer periods under refrigeration (e.g.. one week) 

cor^^^^VT 6 PartideS be uSed oh!each ass ^ ^rf In this manner, positive 
controls can be added to the assay support material by selecting appropriate bioactive agent coated 
parti es. For example, antibody to the recognition agent used in the assay (e.g., antibody to the enzvme 
used ,n a color.metric assay) may be coated .ontd. latex particles and deposited on t^Zon lSZ 

s^a^ir" of active reco9nition agent ° r = - 

The examples which follow are given for illustrative purposes arid are not meant to limit 
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\C -.degrees Centigrade. , . 
HCG - human chorionic gonadotropin 
HRP - horseradish peroxidase 
IgG - immunoglobulin G 
5 mg - milligram(s) t .. - ■ . 

ml - milliliters).^ ■ , 
mm - millimeters) ;;;,-r . 

ng - nanogram(s) i: ; . ., ; ; 
, ..... ug - microgram(s) . . . : : : ,.y 

10 \ ul - microliter.:.^. . -. ,- %-.< vy:^ .; ■ :-v;j.-*.-: 
. PBS - phosphate buffered saline r ,. d 

%. • per;cent , - jt:. - : * 

TMB - tetramethyl benzidine Vl£? , - - rf - 

. . v - volume t : -i^rtijioe tv. Ij:* ■ 

75 w- weight, J it/. toc-n:o :' 



EXAMPLE I 

>- J , a r *- :,, ./T s ?o ??m*iei .V c 



Conn ) was olaced.-n-'a so*, . t'.oV,oi HypQL.jBlpOTM.polyurethap^Rrepolymer. Grace, Spec.alty .Chemicals 
■' §hemTcai Co ^ndt ^r./fe^^ the soM.cn and a.r 

. found tobe suitable-vthis,:*^ ^tijnate^ ^pprt-Matenal A- •.- ........ ^ 



.•.■■rJ.'>li'C''J ■ r - " : - 

. .. EXAMPLE II 



.30 



DAWEB D-70 x^^b^jin^^^f^]^ * £¥> P J? ' T^^'S?^ 
polyurethane prepo.ymc, (Grace . Specialty, Chemicals Co.. W.,R. Grace & Co,Conn.) was used. Tb.s was 

designated Support Materia .6 :i . ■;- ^.t, - ; . : ■ ■ - ' •" 
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, EXAMPLE III... 
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DAWEB D-70 cellulose battery Vse^rator material was treated, as in Example I except that a mixture 
(1/14% w/w) o^ polyurethane polymer 

: This was designated ?upport Mater,al 



45 



c. 

■- 1 '* example iv. 



Cellulose circuit board materia. Q^race Specialty: C^micals^Co: W. FL Grace& Co.-Conn.) was 
ated according to. the -procedures of .Example. LThiswas designated Support Matenal D. 



so treated according to. the procedures of J 

; example v,V 



55 



Cellulose circuit board. material, OA84. was treated according to the procedures of Example II. This was 
designated Support Material E. ,. f . - . 



7 
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Cellulose circuit board material OA84 was placed "in a solution of HYPOL 6100 nnivnroth*^ i 
(1% w/v) and DARATHANE WB-22 polyurethane po.ymer (2% w^S^^SK 
one hour. The treated material was removed from the solution- and dried at SO^TS^vTSZ 
Bd i " tne ^^ P^Polymer/po.ymer iS o.6ti6n with the addition of ol% tStSn x- 00 

atsSffor^t^ 

Materia?G threading conditions were, found *,*e suitable. This was designated Support 



20 EXAMPLE VNI 



Material 



Whatman paper was treated according to the procedures of Example V... This was designated Support 
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EXAMPLE IX 



na h ^ $ A " F fr ° m ExampleS '■ Vl " we " e c0t int0 5mm 5 50 ™ strips. Glycoprotein CD* was 

fnHTnM S ° rb ? d 10 ' 2 0 * 3 0 Um P 0, ^ ne <atex beads by dissolving it in oTm borate TouSr 

^ SUSt5 rr sti ^ folto *<* ^y removal of unadsorbed 
CD4. The coated beads were resuspended in borate buffer or PBS. Next, 3-5 ul of the coated latex bead 
suspens.on were deposited near one end of each strip and dried 

35 .ntih^T 3 ha ;: s ^ ndwich assa ^ each strip was placed in a small test tube containing 100 ul anti-CD4 
a^body-horserad,sh peroxidase ("HRP") conjugate solution with the latex dot close to tha^nd S strio 
.mmersed ,n the test liquid. Two minutes were allowed for absorption of the liquid by the sis Each strio 

' adiStowef" 1 US t6St tUbS Tf? d th r 9h,y r ah . PBS - The;rinSed *"«" - re »°» - 

40 ™"r a nH iP h.T P ' aCed in -w ? ,8a ^ testtube containin 9' 100 isi substrate solution (tetramethyl benzidine 
T } a " d h yd r °gen perox,de) and incubatedfor at least 5 minutes. In each' case a blue dot onTwh,t* 
stnp was observed. The strips retained their color Signal for. at least 24 hours. ! 

45 EXAMPLE X 

^ntih^H pr ° Cedures of ^P' 8 ,X were re P ea ted for Support Materials A-H except that goat anti-rabbit 
antibody IgG was coated onto the latex beads. Each strip was incubated first in rabbit ma fn • 5 J Z 7 
so and then in anti-rabbit IgG-HRP conjugate for five minute'.. The 5j?S2rt55toS 

2E?h£T SimMar feSU,tS W6re obtained, with the blue color signal J^JETjJ 



55 EXAMPLE XI : 



Support materials A-Q were cut into 5 mm x 100 mm strips! A particle suspension was prepared by 
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JUS the SuS and incubated for 5-10 minutes. A pink dot appeared on each white stnp. 
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EXAMPLE XII 



!■: 15 y 



20 



substrate.) The strips were washed thoroughly. On eacn sirip, a um* uu KH 



EXAMPLE XIII 
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30 



%T££XSZ£5SZ eeiained indefinitely wUhou. fading. : - 



35 



EXAMPLE XIV 



40 



white background. 



45 



50 



EXAMPLE XV 



55 



Sunoort Materials D E-F and H were -cut into one-inch diameter discs. An antibody-particle suspension 
was p p ^^ng mouse anti-HGG .gG with polystyrene late, ^^^^ 

pSfivT sIples were indicated by a pink dot on a white background on each of the d.scs. 
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EXAMPLE XVI 



The procedures of Example XV were repeated, substitutinn a »ti wrn i„o ad . - c 



EXAMPLE XVII 

to : : — -- 



.... ^r^^^ 

••r ' thomuflhiv wifh^n< T>»s*nS*H» J^K* ^^f^,-* 8 " stnP? ' were- removed and washed 

• ne s.npb were Wotted as-dry as -possible without rubbing the latex beads off then 
coring ,oo *. of substrate solution FIvlB arid * hydrogen -pSSdSe^Blue dots 
*'; ,,,p ^" fl 10 minutes for^erurf, samples Containing (^ugL a^bo4 prefein 
uo io» a w*jlt under refrigeration.'- ' ' ' : s-.i ; - " •.• . .. a V- prow,n - 



placed in test tube: 
developed on tho wtv 
The dots remained btuo 



EXAMPLE XVIII 
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Strips of Support Material G were treated with alvcoDrotpin en* nr^*** u ^ 
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55 



EXAMPLE XXI 
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The procedures of Example XIX were repeated coating the iatex particles with goat anti-rabbit JgG 
(instlad of glycoprotein CD4, The sample (analyte) contained rabbit IgG at concentrates of 50.0 ngjj 
10 0 ng/nl. 5 0 ng/ml, 1.0 ng/ml, 0.5 ng/ml. and 0.0 ng/ml. The tracer was goat ant» ; rabb.t IgG-HRP 

conjugate; •.. .->: . * ! 

Tho Qfrin a<!<;av of the invention was conducted as follows: , ■. . : • 

' The analytetnd h^lacer (100.0 ul each) were mixed in a small test tube.. A strip.-with the dr.ed latex 
The analyte ana ine i ■ v and incubated for 10 minutes. 

departing from the spirit of the invention,. r;.-'^]^.. 

TABLE I 



30 



Test'Strip 



Microtiter Plate 



35 



.AO 



45 



Rabbit IgG 
(ng/ml) 



0.0 
0.1 
0.5 
1.0 
5.0 
10.0 
50.0 



Signal 
Reading 
(DE) 



12.5 3 

22.5 

26.7 

31.2 

46:4 

56.7' 

62.0 



SignaUNoise 

; Dif, ; (DE)j\ : 



10.0 
14.2 
18.7 
33:9 
• 44.2 : 
49:5- 



Signal/Noise 
7 Ratio* 



Signal Reading 



(A, 630 nm) : 



1.0 
f 8 
2.1 
2.5 

-£7 
• 4.5 
*5.6 



.2273 
.196 
.215 
.226 
.332 
.503 
1.230 



Signal-Noise 
Dif. (A) 1 , 



.105 
.276 
1.003 



Sig nal/Noise 
- Ratio 2 



1.0 
1.0 
1.0 
1.0 
1.5 
2.2 
5.4 



! - The strip signal-noise difference is foundry, subtracting the signal reading at 0.0. ng/ml from each 
other signal, reading to determine the reading .actually attributable to. the. assay signal, 

2 - The signal.noise ratio is found by dividing the signal reading by the ; no.se. level. 

3 - Noise level. 
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Claims 



1 An assay support system comprising^ porous; absorbent flat sheet support materia! having , a ^ protein 
non adsorple polyureLne poiymeric coating thereon, with a p.ura.ity of partic.es or beads coated with 

b 2 :r * — - ■ — ce,iuiosic 



material. 

11 
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3. The assay support system of Claim Z in which said cellulose or modified cellulosic material is batt*rv 
separator.material, circuit board material, filter paper or chromatographic paper ' * 

compound, sard prepolymer having a reaction functionality greater than two • - P°«y>socyanate 

6. The assay support system of Claims 1 to 5 in which said bioaffinity. agent is antigen polyclonal antibodv 
monoclonal .antibody, protein, glycoprotein, or DNA or RNA probe Polyclonal anfcbody, 

70 7 k A T 8 ! 1 ^ ° f USin9 a " 3SSay Support system ^cording to claims 1 to 6 which comorises a oorn,,, 
absorbent support material having a protein non-adsorptive polyurethane potymeri ^ coaZ herel » 

compnsmg contacting sa.d assay support system with test fluid, appropriate, recognffiof and 
substrate, and observing the presence or absence of a signal generated in the area o said ^entraoL nr 
is .mmobilized bioaffinity agent-coated particles or beads. I* t , • " - , c . entrapped or 

8. Use according to Claim 7 in which said test fluid is mixed with said recognition conjugate and subset* 
pnor to contactmg said assay support system for a one-step assay - conjugate and substrate 

ron^ A ^ rC I in9 t0 > Claim!7 in i which said assay, stfpporcsygterrvjrst contacts said test fluid and then 
To ?h? iE? ^P^' 3 * «* ^strate solution for a two-step ass y 

10 The method of Cla,m 7 ,n which said assay support system first-contacts said test fluid next contacts a 
soluton of an appropriate recognition conjugate, and then contacts a substrate sotllffo" a 

1 1 A process for preparing an assay support system according to claims 1 to 6 comprisinq- 

Z^ZZZT" " SheSt ^ t0 ^ 3 Pr0tein hane 

(b) coating particulate material with bioactive agent 

STnd 9 ° r irnm ° b,,iZin9 the bi0aCtive a 9ent-coated particulate material on the treated support 
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. "material, and 
(d); drying. 
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